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1
ELECTROMECHANICAL PARKING BRAKE
DEVICE AND ELECTRONIC SYSTEM FOR
OPERATING SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International Appli-
cation No. PCT/EP2005/013532 filed Dec. 9, 2005, the dis-
closures of which are incorporated herein by reference in
entirety, and which claimed priority to German Patent Appli-
cation No. 10 2004 059 546.1 filed Dec. 9, 2004, the disclo-
sures of which are incorporated herein by reference in
entirety.

BACKGROUND OF THE INVENTION

The invention relates to an electronic system for operating
an electromechanical parking brake device of a vehicle, with
an input unit for detecting a driver command which is evalu-
ated by a control unit which activates at least one actuating
unit for actuating at least one brake.

An electromechanical parking brake device is known, inter
alia, from DE 19732 168 C1, and corresponding U.S. Pat. No.
6,394,235, both of which are incorporated by reference herein
in entirety. A spindle/nut arrangement, which is actuated by
an electric motor, serves as the actuating unit here, by means
of which arrangement the brake piston of a brake of the
service brake device can be mechanically locked.

An input unit for detecting a driver command for an elec-
tromechanical parking brake device is known from EP 1 128
999 B1. In this case the input unit is connected to an electronic
control unit which directly converts the signals delivered by
the input unit into corresponding activation signals for an
actuating unit in order to change the parking brake device
over to the desired actuating state.

According to EP 1 128 999 B1, in order also to enable the
driver command relating to an actuation of the parking brake
device, i.e. application or release, to be recognised and at the
same time a fault diagnosis to be made in the event of a fault,
the input unit must be constructed as a key or rocker key with
a plurality of switch positions and deliver at least two redun-
dant signals to the electronic control unit in each switch
position.

This entails the disadvantage of having to connect a plu-
rality of lines in parallel for the electrical connection between
the input unit and the control unit. Thus, according to EP 1
128 999 B1, a total of eight lines, including the supply and
earth lines, must be provided just for three switch positions
and two redundant signals per switch position. This clearly
illustrates the extent of the expenditure for the electrical con-
nection between the input unit and the control unit, especially
as reliable electrical contacting, e.g. a plug connection, has to
be provided both on the input unit side and on the control unit
side for each line.

BRIEF SUMMARY OF THE INVENTION

The feature of the invention is to counteract the above-
mentioned disadvantage while maintaining the system secu-
rity.

In order to achieve the feature, the invention proposes that
the control unit comprise at least two control components, of
which a first control component is associated with the input
unit and at least one second control component is associated
with the at least one actuating unit.
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It is thus possible to dispense with the control unit as such
which is required in known systems, as it is divided into
appropriate control components which can be appropriately
distributed in terms of location and function among the input
unit and the at least one actuating unit and integrated here.

Therefore not only are economies made on the expenditure
for the housing and the installation space of the control unit
required in known systems, but also, in particular, the expen-
diture for electrical contacting between the input unit and the
at least one actuating unit is reduced. For it is possible to
dispense with an expensive electrical connection between the
input unit and the usually customary control unit, since, for
example, the input unit and the first control component can be
disposed on a common printed circuit board. It is likewise
possible to dispense with the electrical connection between
the usually customary control unit and the at least one actu-
ating unit, which is likewise of an expensive type in known
systems, as it must be designed for the relatively high loads of
the electrical actuation mechanism, e.g. electric motor or
electromagnet, of the actuating unit.

It is advantageously possible for the control component
which is associated with the input unit to be the control centre
of'the system which evaluates the driver command and under-
takes the corresponding activation (e.g. application or
release) of the at least one actuating unit. This “control cen-
tre” consequently comprises the computer or microprocessor
unit which is now customary in an electronic system and
controls and/or regulates the actuating state required for the
parking brake device and on which the control or regulating
algorithm can be implemented by means of software. As the
input unit is in any case located at a location in the vehicle
interior which can be conveniently operated by the driver, the
computer or microprocessor unit is as a rule accommodated
in a protected manner.

It is likewise advantageously possible for the at least one
control component which is associated with the at least one
actuating unit to comprise power switches such as transistors,
which are required to activate the actuating unit. The control
component which is integrated into the input unit therefore
has no power switches which subject the input unit to a
thermal load, so that no expensive cooling measures are
required for this. On the other hand, the additional thermal
load which is thereby generated in an actuating unit is to be
considered as less critical, as the actuating unit comprises
electrical actuation mechanisms which, on account of their
relatively high electrical load, generate a considerable
amount of heat, for which cooling measures are in any case
taken.

The “outsourcing” or “removal” of the power switches also
has the advantage of enabling the electrical connection
between the control components of the input unit and the at
least one actuating unit to be in the form of “simple” electric
lines, as it does not have to be designed for high current loads.

Ifthe control component of the at least one actuating unit is
provided with an electronic interface, which could also be a
“simple” computer or microprocessor unit, the control com-
ponents can interact via a communication system (e.g. a CAN
bus, a LIN bus or another bus system) to great advantage. In
this case this could be a communication system which is
specially provided for the parking brake device, although a
communication system which is in any case provided in the
vehicle could also be used at the same time, via which system
interaction with other vehicle systems, e.g. a service brake
device provided with ABS or ESP or an engine power control
unit, would in addition be possible.

In some situations it may be expedient to provide redun-
dancy relating to the communication system between the
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control components. According to one development of this
approach, an independent power supply is provided for at
least one of the redundantly provided communication sys-
tems or one of the redundantly provided communication sys-
tem parts. This independent power supply is expediently also
available when the vehicle is parked. It is thus possible to
guarantee re-application of the parking brake even when the
ignition is turned off.

The second control component associated with the actuat-
ing unit can communicate with one or more further system
units. Thus a further system unit may be associated with an
automatic transmission. The further system unit associated
with the automatic transmission expediently enables the
parking brake device to be locked in a transmission position
associated with the “park” state.

Other advantages of this invention will become apparent to
those skilled in the art from the following detailed description
of the preferred embodiments, when read in light of the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 thru 4 are illustrations in which four preferred
embodiments of electronic systems according to the inven-
tion are represented in block diagrams.

DETAILED DESCRIPTION OF THE INVENTION

According to the first embodiment which is represented in
FIG. 1, an electronic control component 21 is integrated into
a system unit 10 which may be, for example, an input unit
which detects a driver command for actuating the parking
brake system by means of a switching means.

The electronic control component 21, as the so-called
“master”, comprises a central computer unit which evaluates
the driver command and determines the activation of the
parking brake device. For this purpose the electronic control
component 21 interacts through data exchange via a commu-
nication system 40, e.g. a CAN bus or a LIN bus, with other
electronic control components 22 and 23 which are called
“slaves” and are integrated into actuating units 31 and 32,
which are associated with the brakes of the vehicle. On
account of the integration of the electronic control compo-
nents 22 and 23, the actuating units 31 and 32 thus represent
so-called “smart” actuators.

As compared with the embodiment which is represented in
FIG. 1, a redundantly formed communication system 40a,
4054 for the electronic control components 22, 23 is provided
in the embodiment according to FIG. 2. The electronic control
component 21 of the system unit 10 interacts via the first
communication system part 40a with the electronic control
component 22 of the first actuating unit 31 and via the second
communication system part 405 with the electronic control
component 23 of the second actuating unit 32. It is as a result
still possible to activate at least one of the actuating units 22,
23 if one of the two communication system parts 40a, 405
fails. This specifically means for the parking brake system
that, in the event of a fault, at least one of the actuating units
31, 32 associated with the brakes can still be actuated in order
to meet the legal minimum requirement (e.g. holding the
vehicle on a hill with a gradient of 8%).

Broadening the embodiment which is shown in FIG. 2, the
embodiment which is shown in FIG. 3 comprises a further
system unit 50 with its own electronic control component 51,
which interacts via a redundantly formed communication
system 40qa, 405 with the electronic control components 22
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4

and 23. The redundantly provided communication system
parts 40a, 405 are provided parallel to one another, as in the
second embodiment.

The embodiment according to FIG. 3 can be appropriately
applied if an actuation of the actuating units 31 and 32 or of
the brakes associated with these is also to take place indepen-
dently of the system unit 10. This is the case, for example,
when the system unit 50 is the control unit of an automatic
transmission in which, for example, automatic locking of the
electromechanical parking brake system takes place in the
transmission position marked by “park™ or, in brief “P”. This
can save expenditure and costs for the usually customary
transmission lock (parking lock).

According to the embodiment which is shown in FIG. 3, an
actuation of the parking brake device is therefore possible
both by means of its actual operating element, the input unit
10, and by means of the operating element of the system unit
50, which, in the case of an automatic transmission, is the
latter’s selector lever which is to be operated by the driver.
The same naturally also applies if the system unit 50 is the
control unit of an anti-theft device, an ignition lock, etc. Here
too there is the advantage that, because of the access to the
communication system 40a and 405, respectively, the respec-
tive system unit 50 does not have to be provided with addi-
tional, expensive power switches in order to actuate the park-
ing brake device.

As in the case of the embodiment according to FIG. 1, a
common communication system 40 is shown in the embodi-
ment according to FIG. 4. Also provided is a standard com-
munication system 30 in the form of a CAN bus. Additional
electrical control components 71 of further actuating units 70
are connected to the communication system 40. An example
would be a steering wheel lock which is actuated instead of or
in addition to the lock of the electromechanical parking brake
device mentioned in connection with the embodiment
according to FIG. 3 in order to lock the steering wheel in
position when the vehicle is parked for the purpose of theft
protection.

It may likewise be of advantage for electrical control com-
ponents 61 of system units 60 which are in any case provided
in the vehicle, e.g. the service brake device provided with
ABS or ESP or the engine power control unit, to be connected
to the communication system 40 in order to actuate the park-
ing brake device independently of the system unit 10 during
automated starting and stopping operations on slopes or in
“stop-and-go” traffic, for example.

The communication system can in principle be a commu-
nication system which is in any case provided in the vehicle
(e.g. CAN bus or LIN bus, cf. FIG. 4) or also use such a
system. However, for system security, it is of advantage to
configure the communication system of the parking brake
device as an independent system. For the parking brake
device can thus still be actuated (e.g. re-applied when the
vehicle is parked) even in the event of failure or disconnection
of'the communication system which is in any case provided in
the vehicle. In this respect the system security is particularly
high when an independent power supply 62 (e.g. shown in
FIG. 4), is provided for the communication system of the
parking brake device.

It is understood that the features and advantages which are
mentioned in relation to the embodiments according to FIGS.
1 to 4 can also be freely combined with one another. Thus it
may also be of advantage to use a redundant communication
system, for example, in the embodiment according to FIG. 4,
as in the case of the embodiments according to FIGS. 2 and 3.

A system according to one of the above embodiments is not
only possible in combination with an electromechanical park-
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ing brake, but can also generally replace conventional control
devices, for example for an electrical window lifter, an elec-
trical seat adjustment unit or an electrical sliding roof. It is
also possible to use it in safety-critical industrial plant. In all
these fields of use the “master-slave” concept which is pro-
posed here enables contacting and cabling to be optimised
and, linked with this, possible sources of disturbances and
faults to be eliminated.

In accordance with the provisions of the patent statutes, the
principle and mode of operation of this invention have been
explained and illustrated in its preferred embodiments. How-
ever, it must be understood that this invention may be prac-
ticed otherwise than as specifically explained and illustrated
without departing from its spirit or scope.

The invention claimed is:

1. An electronic system for operating an electromechanical
parking brake device of a vehicle, with at least one input unit
for detecting a driver command which is evaluated by a con-
trol unit which activates at least one electric motor for actu-
ating at least one brake, wherein the control unit comprises at
least two control components, of which a first electronic
control component is integrated into the input unit and at least
one second electronic control component is integrated into at
least one actuator further comprising the at least one electric
motor, wherein the first electronic control component and the
at least one second electronic control component are in a
master-slave relationship, whereby only the first electronic
control component is able to initiate a communication with
the atleast one second electronic control component, wherein
the at least one second electronic control component com-
prises power switches which are required to switch a load
current of the at least one electric motor, wherein a system
unit with a third electronic control component is provided,
which third electronic control component directly communi-
cates with the at least one second control component of the at
least one electric motor, wherein the system unit is a control
unit of an automatic transmission, and wherein the parking
brake device is configured to be operated by the third elec-
tronic control component, wherein actuation of the parking
brake device can be effected by both the input unit and by an
operating element of the system unit, wherein the system unit
enables a locking of the parking brake device in a transmis-
sion position of the automatic transmission associated with a
park state of the vehicle, and further, wherein at least the first
and second electronic control components communicate with
one another via a redundantly provided communication sys-
tem, wherein an independent power supply is provided for the
redundantly provided communication system, and wherein
the independent power supply is also available when the
vehicle is in the park state with an ignition of the vehicle
turned off, so that the parking brake can be re-applicated even
when the ignition is turned off.

2. The system according to claim 1, wherein the first con-
trol component which is associated with the input unit evalu-
ates the driver command and determines the activation of the
at least one actuating unit.

3. The system according, to claim 1, wherein the at least
two control components communicate with one another via at
least one bus system of the redundantly provided communi-
cation system.
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4. An electromechanical parking brake device comprising:

an electronic system with at least one input unit for detect-
ing a driver command which is evaluated by a control
unit which activates at least one electric motor for actu-
ating at least one brake of a vehicle, wherein the control
unit comprises at least two control components, of
which a first electronic control component is integrated
into the input unit and at least one second electronic
control component is integrated into at least one actuator
further comprising the at least one electric motor,
wherein the first electronic control component and the at
least one second electronic control component are in a
master-slave relationship, whereby only the first elec-
tronic control component is able to initiate a communi-
cation with the at least one second electronic control
component, wherein the at least one second electronic
control component comprises power switches which are
required to switch a load current of the at least one
electric motor, wherein a system unit with a third elec-
tronic control component is provided, which third elec-
tronic control component directly communicates with
the at least one second electronic control component of
the at least one electric motor, wherein the system unit is
a control unit of an automatic transmission, and wherein
the parking brake device is configured to be operated by
the third electronic control component, wherein actua-
tion of the parking brake device can be effected by both
the input unit and by an operating element of the system
unit, wherein the system unit enables a locking of the
parking brake device in a transmission position of the
automatic transmission associated with a park state of
the vehicle, and further, wherein at least the first and
second electronic control components communicate
with one another via a redundantly provided communi-
cation system, wherein an independent power supply is
provided for the redundantly provided communication
system, and wherein the independent power supply is
also available when the vehicle is in the park state with
an ignition of the vehicle turned off, so that the parking
brake can be re-applicated even when the ignition of the
vehicle is turned off.

5. The electromechanical parking brake device according
to claim 4, wherein the first control component which is
associated with the input unit evaluates the driver command
and determines the activation of the at least one actuating unit.

6. The electromechanical parking brake device according
to claim 4, wherein the at least two control components com-
municate with one another via at least one bus system of the
redundantly provided communication system.

7. The system according to claim 1, wherein the operating
element of the system unit is a driver operated selector lever
of the automatic transmission.

8. The electromechanical parking brake device according
to claim 4, wherein the operating element of the system unit
is a driver operated selector lever of the automatic transmis-
sion.



